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A /llNTTAFg: COMPOSITE CONNECTOR FOR A LIQUID C IRCUIT, IN 
PARTICULAR FOR MEDICAL APPLICATIONS 
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The invention relates to a unitary composite cx3nnector for 
a liquid circuit, in particular for medical applications. 

The term "unitary" means that the connector is constituted 
by a permanent assembly, unlike certain prior art connectors 
which are constituted by at least two separate subassemblies 
that are assembled together when the connection is established. 

BACKGROUND OF THE INVENTION 
More particularly, the invention relates to a connector of 
the type that comprises a unitary composite connector for a 
liquid circuit, in particular for medical applications, the 
connector comprising: means constituting a tiibular chamber 
between an upstream coupling and a downstream coupling situated 
at opposite ends of the chamber and fixed relative to each 
other, said upstream coupling constituting a passage; a hollow 
needle which is fixed in the chamber and which is suitable for 
causing the upstream coupling to communicate with the down- 
stream coupling; and a plug suitable for being passed through 
20 by -the needle, the plug being mounted in the passage of the 
downstream coupling so as to be capable of sliding between a 
downstream stable closure position where the plug closes said 
passage and where the needle does not pass through the plug, 
and an upstream position where said needle does pass through 
25 "the plug and towards which the plug can be pushed by a member 
inserted in said passage frcMn outside said connector, and means 
situated in the chamber resiliently urging the plug towards its 
stable closure position, the material of the plug being such 
that the plug retrieves its closure properties when the needle 
30 is not passing through it. 

Such a unitary composite connector is particularly useful 
in medical applications, for example when injecting a liquid 
into the body of a patient, and various embodiments have been 
described, in particular in Documents EP 0 309 771 and 
35 uS-A-4 998 927. 

Those publications demonstrate that it is difficult to 
obtain a unitary composite connector of acceptable 
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manufacturing cxjsts that provide reliable and effective 
coupling and that is free from any danger of contamination. 

An object of the invention is to provide a novel unitary 
composite connector of the above-described type, suitable for 
5 providing a coupling that is reliable and effective, that is of 
acceptable manufacturing cost, particularly if the connector is 
to be discarded after use, and that does not present, any risk 
of contaminating the liquid circuit, in particular in the 
region of its dovmstream coupling. 

10 SUMMARY OF THE I>A/ENTION ^ 

According to the invention this is achieved by said 
passage of the downstream coupling has an outlet opening that 
is completely filled by the material of the plug when the plug 
is in its stable closure position, thereby preventing any dead 

15 volume around the plug in the opening and thus preventing any 
risks of contamination relating to the presence of such a dead 
volume, and by said means resiliently urging the plug being a 
spring . 

By using a spring to push back the plug where the prior 
20 art uses resilient deformation of a tubular portion of the plug 
itself is most important since it makes it possible to select 
the spring return force at will and to use a plug that is a 
force-fit in the downstream coupling such that the lateral 
compression of the plug in the coupling guarantees good sealing, 
25 -the selected spring providing sufficient force to push the plug 
into the coupling in spite of the friction between the plug and 
the coupling due to the lateral compression of the plug. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Embodiments of the invention are described by way of 
example with reference to the accompanying drawings, in which: 
Figure 1 is an exploded view of the component parts of a 
connector of the invention; 

Figure 2 is an axial section through the connector in its 
closed state; 

Figure 3 is an axial section through the connector in its 
non-closed state; 


30 


35 


3— 


Figure 4 is an axial section /through a variant connector 
of the invention shown with its jplug in three different 
positions (Figures 4A, 4B, and/4C); 


Figures 5 and 6 are end views of the plug in the 
downstream coupling in two different embodiments; ^ 

Figures 7 to 12 aire axial sections through different 
embodiments of the plug; and 
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DETAILED DESCRIPTION 
Figure 1 shows the component parts of a first embodiment 
of a connector of the invention. 

This connector comprises a rigid body constituted by a 
combination of five parts, namely: 
a non-def ormable case 1 ; 
an upstream coupling 2; 
a needle 3; 
a closure plug 4; and 
a helical spring 5. 

These pieces are assembled together to constitute a 
unitary assembly ( Figure 2 ) taking accoiont of the following 
features . 

The case 1 delimits a tubular chamber 6 between a 
downstream end 7 which is shaped to constitute a downstream 
coupling, and an upstream end 8 which is shaped to receive the 
upstream coupling 2. In this example, the chamber 6 has two 
zones 6a and 6b of different diameters. 

The upstream coupling 2 has a central channel 9 which 
receives the needle 3 as a friction fit, such that when said 
coupling is assembled to the case, the needle penetrates 
axially into the chamber, thus extending towards the downstream 
coupling. 

The downstream coupling 7 constitutes a frustoconical 
passage 7b with the outlet opening 7a of said passage being 
slightly greater in diameter than its inlet opening 7c. This 
type of passage is designed i^j^^ manner that is known per se 
for receiving an endpiece 12 having a ccMnplementary male 
conical shape . 
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The plug 4, t±ie c±iamber 6, and the passage 7b are shaped 
so that the plug can slide in the chamber and in the passage 
with lateral sealing between a downstream position (Figure 2) 
and an upstream position ( Figure 3 ) . 

The plug is a cylindrical block of elastomer having a 
downstream end 4a suitable for sliding in the passage 7b with 
lateral sealing, and an upstream end 4b of larger diameter 
suitable for sliding in the chamber 6 with lateral sealing. 
Its upstream end is preceded by a tail 4c used for engaging the 
spring 5 which ccanes into abutment against the upstream end. 

In the downstream position ( Figure 2 ) the needle 
penetrates into the plug, but the chamfered opening 10 of the 
needle remains buried in the plug With the plug material 
closing said opening. The plug thus constitutes a closure 
-'-^ member since the needle does not pass right through it, and in 
this way it prevents communication between the upstream 
coupling and the downstream coupling. 

In the upstream position (Figure 3) the plug has moved 
back towards the needle so that the passage 7b of the 
2^ downstream coupling is completely disengaged, and so that the 
chamfered opening of the needle has passed right through the 
plug, with the opening then projecting beyond the plug: in this 
position, the upstream coupling and the downstream coupling are 
put into communication with each other by the needle. 
25 The spring 5 is housed in the chamber 6 between the 

upstream coupling 2 against which it bears and the plug 4 which 
it Lurges towards its downstream position in which the plug is 
abutment against a shoulder constituted by an internal annular 
rim 11 of the chamber. 
30 The spring is chosen so as to allow the plug to move 

through a stroke sufficient for it to move back against the 
action of the spring into an appropriate upstream position. 

This backwards movement may be caused by inserting an 
endpiece S into the conical passage of the downstream coupling, 
e.g. the end of a syringe (Figures 2 and 3). 

The passage of the downstream coupling and of the endpiece 
are conical, respectively female and male, thereby enabling the 
endpiece to be held in the coupling by friction. 
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If the endpiece is removed, -then the plug returns 
autcmatically to its closure position under drive from the 
spring. The material from which the plug is made is such that 
the plug recuperates its closure properties when the needle no 
longer passes through the plug. Such materials are known for 
this purpose and do not require describing in detail. 

In its closure position, the plug ccmpletely fills the 
outlet opening 7a of the conical passage in the downstream 
coupling, and advantageously the plug has an end that bulges 
out a little from said outlet opening of the coupling ( Figure 2 ) . 

This avoids any risk of contaminants entering the passage 
of the coupling when the plug is in its closure position. 

The upstream coupling 2 is of any suitable type and is 
generally constituted by a male coupling. 
^5 Figure 4 shows an embodiment in which the needle 3 is 

merely a tube having a non-chamfered end that is embedded in 
the plug material , with the plug 4 having a downstream end 4a 
that is provided with a longitudinal, pre-perforation 4e such 
that when it is at rest (i.e. when said end is not engaged on 
2'-' the needle ) the pre-perforation 4e closes up ( Figure 4a ) , 
whereas when the plug is pushed towards the needle by an 
external element, e.g. the end of the syringe S, thrust from 
the needle causes the pre-perforation to open progressively so 
as to allow the needle to pass therethrough in a manner that is 
25 known per se (Figures 4B and 4C). 

The pre-perforation may have any desired shape. For 
example, its right cross-section may be in the form of a cross 
( Ficfure 5 ) or of a point ( Figure 6 ) . 

The plug shown in Figure 4 has a cylindrical end 4a of 
-3*-' diameter greater than the diameter of the outlet opening 7a of 
the passage 7b, which diameter is greater than the inlet 
diameter 7c of said passage. As a result, the spring 5 must be 
selected to provide sufficient force to push the plug into its 
closure position (Figure 4A) where it is a force- fit. The end 
■^^ of the plug is thus compressed laterally in the downstream 

coupling 7, thereby ensuring lateral sealing of the coupling. 
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Figiires 7 to 9 show enUDodiments in which t±ie plug has a 
front face 4d that is concave (Figure 7), flat (Figure 8) or 
convex ( Figure 9 ) , and an end 4a that flares going away from 
its front face 4 d. The flare of this end substantially matches 
5 the internal f rustoconical shape of the downstream coupling 7. 

Figures 10 to 12 show embodiments in which the plug has a 
front face 4d that is concave (Figxire 10), flat (Figure 11), or 
convex ( Figxire 12 ) , but in which the end of the plug 4a is 
cylindrical . 

10 These various embodiments all have particular advantages 

either with respect to ease of manufacture, or with respect to 
ease of disinfection, or else with respect to the quality of 
the sealing that is obtained. Thus, a convex front face 
(Figures 2, 4, 9, 12) facilitate forcing the plug into the 

15 passage of the downstream coupling under thrust fron the 

spring, a concave front face (Figures 7, 10) provide better 
decontamination opportunities, a flared shape (Figures 7 to 9 ) 
reduces friction forces as the plug reaches the end of its 
stroke under thrust from the spring, i.e. at the moment when 

20 the force from the spring is at its smallest. 

The invention is not limited to a particular choice of 
upstream and downstream couplings, said choice depending on the 
conditions in which the connector is to be used. 

Figures 13 et seq . show non- limiting exanples of 

25 connectors in accordance with the invention and provided with a 
variety of couplings. Some of the figures are in two parts 
showing respectively the connector when at rest ( no 
communication ) and in operation ( communication ) . 
In these embodiments: 

30 "the upstream coupling 2 is of the male Luer lock type 

(Figvire 13); 

the connector is symmetrical and double-ended (Figure 14): 
the chamber is split into two compartments, respectively a 
downstream compartment 6' and an upstream compartment 6", the 
35 needle 3 is held in the chamber by a central support 13 through 
which it passes, and it has two opposite chamfered ends 10' and 
10" pointing respectively towards the downstream coupling 7 and 
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towards the upstream coupling 2, and two moving plugs 4' and 4" 
prevent communication respectively between the downstream 
compartment and the downstream coupling, and between the 
upstream compartment and the upstream coupling, each of the 
5 plugs being subjected to thrust from a corresponding spring 5', 
5" which bears against the central support 13 and which urges 
the corresponding plug towards a position in which it is in 
abutment and the needle does not pass through it. In Figure v_, 
< •3:47~^;theL-lja£:tehaad--si do of -^fche— f i gi j re - sh o we - the connector, at rest 
with both plugs being in the closure "^sirtxctv^., •vit\l.\.&j^>ts^ 
r±^ ythand - oide of the f i gure - shows the connector having one end 
in operation, and its other end at rest; (Ac*^<yiA^tif A Bj 
the upstream coupling 2 is secured to a tube 14 ^ J'igure ^ 

-'■^ the upstream coupling 2 is secured to an endpiece 15 which 

constitutes a duct extending transversely relative to the 
needle 3 (Figure5l€); 

the needle 3 passes right through the upstream coupling 2 
(Figure 17); 

^'-^ the needle passes right through the upstream coupling and 

receives an internal metal guide 16 (Figure 18); 

the upstream coupling 2 is secured to a flexible tubular 
duct 17 having one end in communication with the needle and 
having its opposite end provided with a coupling 18 ( Figure 

25 19); and 

the upstream coupling 2 constitutes a plug, e.g. a plug 
for a flask 19 ( Figurei> 20 ) . 

The terms "upstream" and "downstream" are used for 
designating the relative positions in the needle-to-plug 
30 direction. In operation, liquid will generally flow in the 
opposite direction such that if the liquid flow direction is 
taken as the reference, it becomes necessary to invert these 
terms: the "upstream" coupling should then be called the "down- 
stream" coupling, the "outlet" opening of said coupling should 
35 then be considered as an "inlet" opening, etc. 

The invention is not limited to the embodiments described 
above. 


